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Figure A: Comparing various STAs of Fitzhugh-Nagumo model with different noise levels.
Three different noise values were considered for the ε(v) model (black) D ∈ {0.03, 0.04, 0.05}
(top, middle and bottom row, respectively) and for the ε constant (blue) model D ∈
{0.049, 0.059, 0.069} (left, center, and right column, respectively). In all cases, we see that the
ε(v) model (black) prefers sharper hyperpolarization, followed by depolarization; this is a key sig-
nature in the noise-enhanced coding of low frequency signals. STAs were normalized to have peak
height of 1.
2
Time Preceding Spike (ms)
ε constant
ε(v)
−120 −100 −80 −60 −40 −20 0
−1
−0.5
0
0.5
1
A
ST
A 
(av
g 
o
ve
r 
A 
& 
φ)
B
Figure B: The STAs of Fitzhugh-Nagumo model with sinusoidal input. Three different sinu-
soidal amplitudes A ∈ {0.01, 0.0.2, 0.03} and frequencies ϕ ∈ {0.01, 1/150, 0.005} were consid-
ered I(t) = A sin(2piϕt) with same noise levels as in Fig A. A) Showing the average STA over all
combinations considered, and then normalizing so the height is 1. B) Same as A) but with shaded
error bars (standard deviation over different parameter sets). The disparity between the ε(v) model
and ε constant model is not as pronounced as when I(t) = 0, but is still apparent.
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Figure C: Raw STA of Fitzhugh-Nagumo with no sinusoidal input. The unscaled STAs for the
same noise levels in as in A Fig. As noise increases, there is not much difference until ≈15 ms
before a spike; as the noise value increases, the peak of the STA decreases.
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